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ABSTRACT
*URZWKDQGGHYHORSPHQWSHULRGKDVEHQH¿WIRUWUHDWLQJSDWLHQWZKRQHHGRUWKRGRQWLFWUHDWPHQW,QWKLVSHULRG
FUDQLRIDFLDOGHYHORSPHQWFDQEHPRGL¿HG,QGLFDWRUVWKDWFDQEHXVHGWRDVVHVVWKHJURZWKDQGGHYHORSPHQW
DPRQJRWKHUVDUHWKURXJKERG\KHLJKWDQGFHUYLFDOYHUWHEUDHPDWXULW\VWDJHV&9066HYHUDOSUHYLRXVVWXGLHV
KDYHLQGLFDWHGWKDWFUDQLRIDFLDOJURZWKLVVLPLODUWRERG\JURZWKDQGWKHUHLVJHQGHUGLIIHUHQFHEHWZHHQER\VDQG
JLUOVObjectives:,GHQWLI\LQJFRUUHODWLRQEHWZHHQFUDQLRIDFLDOJURZWKERG\KHLJKWDQG&906EHWZHHQJHQGHULQ
'HXWHUR0DOD\JURXSDJHG\HDUVROGMethods$FURVVVHFWLRQDOVWXG\ZDVFRQGXFWHGZLWKVDPSOHVRI
VXEMHFWVPDOHVDQGIHPDOHV&UDQLRIDFLDOJURZWKDVVHVVHGLQ¿YHGLPHQVLRQV10H6*R61$316$
*R3RJ&906DVGHVFULEHGE\%DFFHWWL¶VPHWKRGERG\KHLJKWZDVPHDVXUHGResults3HDUVRQDQG6SHDUPDQ¶V
FRUUHODWLRQFRHI¿FLHQWUHYHDOHGERG\KHLJKWKDVVWURQJHUUHODWLRQVKLSZLWK&906WKDQFUDQLRIDFLDOJURZWK
r pr p&RUUHODWLRQFRHI¿FLHQWFUDQLRIDFLDOKHLJKW1D0H6*RDQGPDQGLEXOD
OHQJWK*R3RJKDYHVWURQJHUUHODWLRQVKLSZLWK&906r r r UHVSHFWLYHO\pWKDQWKH
OHQJWKRIFUDQLRIDFLDO61316$LQER\VDQGJLUOVJURXSr r p7WHVWUHYHDOHGGLIIHUHQFH
LQERG\KHLJKWpDQGFUDQLRIDFLDOJURZWKEHWZHHQER\VDQGJLUOVLQJURXSDJH\HDUVROGp
0DQQ:KLWQH\WHVWUHYHDOHGGLIIHUHQFHVLQ&906EHWZHHQPDOHVDQGIHPDOHVLQDJH\HDUVROGp
Conclusions%RG\KHLJKWFUDQLRIDFLDOKHLJKWDQGPDQGLEXODUOHQJWKZHUHFRUUHODWHGZLWK&906
ABSTRAK
Hubungan  pertumbuhan  kraniofasial,   tinggi  badan,  dan  tahapan  maturasi   tulang  servikal.  3HULRGH
WXPEXKNHPEDQJEHUPDQIDDWXQWXNPHQJREDWLSDVLHQ\DQJPHPHUOXNDQSHUDZDWDQRUWKRGRQWLN'DODPSHULRGH
SHUWXPEXKDQNUDQLRIDVLDOGDSDWGLPRGL¿NDVL,QGLNDWRU\DQJGDSDWGLJXQDNDQXQWXNPHQLODLWXPEXKNHPEDQJ
DQWDUDODLQDGDODKWLQJJLWXEXKGDQWDKDSSHUNHPEDQJDQYHUWHEUDVHUYLNDOLV&906%HEHUDSDVWXGLVHEHOXPQ\D
WHODKPHQXQMXNNDQEDKZDSHUWXPEXKDQNUDQLRIDVLDOPLULSGHQJDQSHUWXPEXKDQEDGDQGDQDGDSHUEHGDDQDQWDUD
DQDNODNLODNLGDQSHUHPSXDQTujuan:0HQJLGHQWL¿NDVLNRUHODVLDQWDUDSHUWXPEXKDQNUDQLRIDVLDOWLQJJLWXEXKGDQ
&906SDGDDQDNODNLODNLGDQSHUHPSXDQGDODPNHORPSRNDeutero-­MalayEHUXVLDWDKXQMetode:6WXGL
SRWRQJOLQWDQJGLODNXNDQGHQJDQVDPSHOVXEMHNOHODNLGDQSHUHPSXDQ3HUWXPEXKDQNUDQLRIDVLDOGLQLODL
GDODPOLPDGLPHQVL10H6*R61$316$*R3RJ&906GLMHODVNDQROHKPHWRGH%DFFHWWLVHODQMXWQ\D
GLODNXNDQSHQJXNXUDQWLQJJLWXEXKHasil:.RH¿VLHQNRUHODVL3HDUVRQGDQ6SHDUPDQPHQXQMXNNDQWLQJJLWXEXK
PHPLOLNLKXEXQJDQ\DQJOHELKNXDWGHQJDQ&906GDULSDGDGHQJDQSHUWXPEXKDQNUDQLRIDVLDOSDGDNHORPSRN
DQDNODNLODNLGDQSHUHPSXDQr pr p.RH¿VLHQNRUHODVLNUDQLRIDVLDOWLQJJL1D0H
6*RGDQSDQMDQJPDQGLEXOD*R3RJPHPLOLNLKXEXQJDQ\DQJNXDWGHQJDQ&906r r r 
pGLEDQGLQJNDQGHQJDQSDQMDQJNUDQLRIDVLDO61316$SDGDNHORPSRNDQDNODNLODNLGDQSHUHPSXDQ
r r pT-­testPHQJXQJNDSNDQSHUEHGDDQNHWLQJJLDQWXEXKpGDQSHUWXPEXKDQ
NUDQLRIDVLDODQWDUDDQDNODNLODNLGDQSHUHPSXDQSDGDNHORPSRNXVLDWDKXQp7HVMann-­Whitney  
PHQJXQJNDSSHUEHGDDQ&906DQWDUDDQDNODNLODNLGDQSHUHPSXDQSDGDNHORPSRNXVLDWDKXQp
Simpulan7LQJJLWXEXKWLQJJLNUDQLRIDVLDOGDQSDQMDQJPDQGLEXODEHUKXEXQJDQGHQJDQ&906
  
Key  wordsERG\KHLJKWFHUYLFDOYHUWHEUDHFUDQLRIDFLDO'HXWHUR0DOD\
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INTRODUCTION
  
*URZWKSHULRGKDVEHQHILWV IRU HDUO\RUWKRGRQWLF
WUHDWPHQW&OLQLFDOPRGL¿FDWLRQRIWKHJURZWKRIWKH
ERQHVFRPSULVLQJFUDQLRIDFLDOFRPSOH[ LVRIPDMRU
LQWHUHVW WRRUWKRGRQWLVWV7KHUHIRUHVRPDWLFJURZWK
VKRXOGEHZHOOXQGHUVWRRG7KHPRVWUHOLDEOHVRPDWLF
JURZWKPHDVXUHPHQW LV ERG\KHLJKW  Growth   in  
KHLJKWGHSHQGVRQHQGRFKRQGUDOERQHJURZWKDW WKH
HSLSK\VHDOSODWHVRIWKHORQJERQHVDQGWKHLPSDFWRI
WKHVH[KRUPRQHRQHQGRFKRQGUDOERQHJURZWKLVWZR
IROG)LUVWWKHVH[KRUPRQHVVWLPXODWHWKHFDUWLODJHWR
JURZIDVWHUDQGWKLVSURGXFHVWKHDGROHVFHQWJURZWK
VSXUW0RUHRYHU VH[KRUPRQHVDOVR VWLPXODWH DQ
LQFUHDVHLQVNHOHWDOPDWXUDWLRQUDWHVXFKDVFDUWLODJH
WRERQHWUDQIRUPDWLRQ7KHDFFHOHUDWLRQLQPDWXUDWLRQ
LVHYHQJUHDWHUWKDQWKHDFFHOHUDWLRQLQJURZWK7KXV
GXULQJWKHUDSLGJURZWKDWDGROHVFHQFHWKHFDUWLODJH
LVJHQHUDWHGIDVWHUWKDQLWLVUHSODFHG7RZDUGVWKHHQG
RIDGROHVFHQFHWKHODVWFDUWLODJHLVWUDQVIRUPHGLQWR
ERQHDQGWKHHSLSK\VHDOSODWHVFORVHPDUNLQJWKHHQG
RIJURZWK7KHUHIRUH WKHUHLVDFRUUHODWLRQEHWZHHQ
ERG\KHLJKWDQGSXEHUW\SHULRG  
  
$GROHVFHQFHLVDVH[XDOSKHQRPHQRQWKHSHULRGRIOLIH
ZKHQVH[XDOPDWXULW\LVDWWDLQHG7KLVSHULRGLVSDU
WLFXODUO\LPSRUWDQWLQGHQWDODQGRUWKRGRQWLFWUHDWPHQW
EHFDXVH WKHSK\VLFDOFKDQJHDWDGROHVFHQFHVLJQL¿
FDQWO\DIIHFWWKHIDFHERG\KHLJKWDQGGHQWLWLRQ7KHUH
LVDQDFFHOHUDWLRQLQWKHRYHUDOOUDWHRIIDFLDOJURZWK
DQGERG\KHLJKW3XEHUW\DQGDGROHVFHQWJURZWKVSXUW
RFFXURQWKHDYHUDJHQHDUO\WZR\HDUVHDUOLHULQIHPDOHV
WKDQLQPDOHVLWLVFDOOHGVH[XDOGLPRUSKLVP3K\VLFDO
JURZWKVWDWXVDOVRYDULHVIURPFKURQRORJLFDODJHLQ
PDQ\FKLOGUHQEXWGRHVFRUUHODWHZHOOZLWKVNHOHWDODJH
ZKLFKLVGHWHUPLQHGE\WKHUHODWLYHOHYHORIPDWXUDWLRQ
RIWKHVNHOHWDOV\VWHP,QSODQQLQJRUWKRGRQWLFWUHDW
PHQWLWLVLPSRUWDQWWRXQGHUVWDQGKRZPXFKVNHOHWDO
JURZWKUHPDLQVWKHUHIRUHWKHHYDOXDWLRQRIVNHOHWDODJH
LVIUHTXHQWO\QHHGHG3
  
5HFHQWO\DVLPLODUDVVHVVPHQWRIVNHOHWDODJHEDVHGRQ
FHUYLFDOYHUWHEUDHPDWXUDWLRQVWDJH&906DVVHHQ
LQDFHSKDORPHWULFUDGLRJUDSKVKDVEHHQGHYHORSHG
7KHFKDUDFWHULVWLFVRQZKLFKYHUWHEUDODJLQJLVEDVHG
RQPRUSKRORJ\WKHVHFRQGWKLUGDQGIRXUWKFHUYLFDO
YHUWHEUDH6LQFHFHSKDORPHWULFUDGLRJUDSKVDUHREWDLQHG
URXWLQHO\IRURUWKRGRQWLFSDWLHQWVDGGLWLRQDOUDGLRJUDSK
LVQRWUHTXLUHG7KHDVVHVVPHQWRIVNHOHWDODJHIURP
YHUWHEUDOGHYHORSPHQWVHHPWREHDFFXUDWHDVZLWKKDQG
ZULVWUDGLRJUDSKV&906KDVFRUUHODWLRQZLWKKDQGDQG
ZULVWPDWXUDWLRQZKLFKFDQLQIRUPGHYHORSPHQWDOVWDWXV
RIDQLQGLYLGXDO7KLVDVVHVVPHQWLVFOLQLFDOO\XVHIXOIRU
SODQQLQJRUWKRGRQWLFWUHDWPHQW,IWUHDWPHQWLVGHOD\HG
IRUWRRORQJWKHRSSRUWXQLW\WRXWLOL]HWKHJURZWKVSXUW
ZLOOEHPLVVHG&UDQLRIDFLDOERQHVJURZLQZLGWKOHQJWK
DQGKHLJKW7KHJURZWKLQOHQJWKDQGKHLJKWFRQWLQXHV
WKURXJKRXW,QERWKVH[HVJURZWKLQYHUWLFDOKHLJKW
RIWKHIDFHFRQWLQXHVORQJHUWKDQJURZWKLQOHQJWK  
&RQVLGHUDEOHUHVHDUFKRQFUDQLRIDFLDOJURZWKLQUHODWLRQ
WRWKHSXEHUWDOJURZWKVSXUWLQXQWUHDWHGSHUVRQVDQG
WUHDWHGSDWLHQWVFOHDUO\LQGLFDWHVVLJQL¿FDQF\RIWKLV
SHULRGIRURUWKRGRQWLFRUWKRSHGLFWUHDWPHQW
6HYHUDOUHVHDUFKKDGIRXQGPDQ\VLPLODULWLHVEHWZHHQ
FUDQLRIDFLDOJURZWKVSXUWDQGERG\KHLJKW VSXUWV
&UDQLRIDFLDOJURZWKLVDWSHDNDIWHUERG\KHLJKWSHDN  
3HDNFUDQLRIDFLDOJURZWK LVQLQHPRQWKDIWHUERG\
KHLJKWSHDN&UDQLRIDFLDOJURZWKSHDNDQGERG\
KHLJKWSHDNLQPDOHVDW\HDUVEXWLQIHPDOHVDW
DQG\HDUV UHVSHFWLYHO\  7KHHVVHQWLDOTXHVWLRQ
LVFRQFHUQLQJ WKHFRUUHODWLRQEHWZHHQFUDQLRIDFLDO
JURZWKERG\KHLJKWDQG&906LQ'HXWHUR0DOD\
JURXSDJHG\HDUV6HFRQGO\ LW LVFRQFHUQLQJ
WKHGLIIHUHQFH LQFUDQLRIDFLDOJURZWKERG\KHLJKW
DQG&906EHWZHHQPDOHVDQGIHPDOHVLQ'HXWHUR
0DOD\ JURXS DJHG  \HDUV0RGLILFDWLRQ RI
IDFLDOJURZWKWKDWVKRXOGEHDGGUHVVHGIURPFOLQLFDO
SHUVSHFWLYHVDUHKRZIHDVLEOHHIIHFWLYHDQGSUHGLFWDEOH
DUH VSHFLILF WUHDWPHQWDSSURDFKHVZLWK UHVSHFW WR
PRGL¿FDWLRQRIFUDQLRIDFLDOJURZWK3UHYLRXVVWXGLHV
KDYHGHPRQVWUDWHGWKHVLJQL¿FDQWFRUUHODWLRQEHWZHHQ
FUDQLRIDFLDOJURZWKDQGERG\KHLJKWDQGFRUUHODWLRQ
EHWZHHQFUDQLRIDFLDOJURZWKDQG&906LQ&DXFDVRLG
JURXS+RZHYHUWKHUHZDVOLPLWHGLQIRUPDWLRQDERXW
FRUUHODWLRQEHWZHHQFUDQLRIDFLDOJURZWKERG\KHLJKW
DQG&906LQ'HXWHUR0DOD\FKLOGUHQ
  
7KHREMHFWLYHVRI WKLVUHVHDUFKZHUH WRFRQ¿UPWKH
FRUUHODWLRQEHWZHHQFUDQLRIDFLDOJURZWKERG\KHLJKW
DQGFHUYLFDOYHUWHEUDHPDWXUDWLRQVWDJHVLQ'HXWHUR
0DOD\ JURXS DJHG\HDU DQG WR GHWHUPLQH
ZKHWKHUWKHUHLVVLJQL¿FDQWGLIIHUHQFHEHWZHHQPDOHV
DQGIHPDOHVIURP'HXWHUR0DOD\JURXSDJHG
\HDUVLQFUDQLRIDFLDOJURZWKERG\KHLJKWDQG&906
7KLVVWXG\ZRXOGDGGNQRZOHGJHUHJDUGLQJWKHXVH
RI&906ERG\KHLJKW WRXWLOL]H WKHFUDQLRIDFLDO
JURZWKVSXUWDQGWRLGHQWLI\ZKHWKHUWKHVHPHWKRGDUH
DSSUHFLDEOHIRURUWKRGRQWLFGLDJQRVLVDQGWUHDWPHQW
SODQQLQJ
METHODS
7KLVZDV DQREVHUYDWLRQDO UHVHDUFKZLWK D FURVV
VHFWLRQDOGHVLJQGRQHRQ'HXWHUR0DOD\VXEMHFWV
DJHG\HDUV PDOHVDQG IHPDOHV7KH
FKLOGUHQZHUHVHOHFWHGE\PXOWLVWDJHUDQGRPVDPSOLQJ
IURPSXEOLFHOHPHQWDU\ MXQLRUKLJKDQGVHQLRUKLJK
VFKRRODW7DQMXQJ3ULRNDQG.HODSD*DGLQJ1RUWK
-DNDUWDZKRZHUHGLYLGHGLQWRVL[DJHJURXSV7KH
LQFOXVLRQFULWHULDZHUHDVIROORZVWKHUDGLRJUDSKV
ZHUH WDNHQ LQFLUFXPSXEHUWDOSHULRGDWDJH
\HDUV IRUPDOHV DQG IHPDOHV 'HXWHUR0DOD\
FKLOGUHQDJH\HDUVVHOHFWHGZHOOSURSRUWLRQHGLQ
KHLJKWDQGZHLJKWEHWZHHQUDQJHDFFRUGLQJ
WR5RHKUHU¶V LQGH[  WKHERQHVDSSHDUHGFOHDUO\
DQGZHUHXQDIIHFWHGE\ V\VWHPLFGLVHDVH  WKH
LQIHULRUERUGHURI WKH ILUVWYHUWHEUDHZHUHFOHDU
QRSUHYLRXVRUWKRGRQWLF WUHDWPHQW ZLOOLQJ
WR IROORZ WKH UHVHDUFKSURFHGXUH E\ VLJQLQJ WKH
LQIRUPHGFRQVHQW&UDQLRIDFLDOJURZWKDVVHVVHG LQ
¿YHGLPHQVLRQV 10H6*R61$316$*R
3RJ)LJXUH&HUYLFDOYHUWHEUDHPDWXULW\VWDJHV
GHVFULEHGE\%DFFHWWL¶VPHWKRG )LJXUH%RG\
KHLJKWZDVPHDVXUHGE\PLFURWRLVWDWDPWRDYRLG
FRPSUHVVLRQLQWHUYHWHEUDHGLVFXV
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RESULTS
  
7KH3HDUVRQDQG6SHDUPDQ¶VFRUUHODWLRQFRHI¿FLHQW
UHYHDOHGERG\KHLJKWKDVVWURQJHUUHODWLRQVKLSZLWK
&906WKDQFUDQLRIDFLDOJURZWKLQPDOHVDQGIHPDOHV
JURXS7DEOH&RUUHODWLRQFRHI¿FLHQWFUDQLRIDFLDO
KHLJKW1D0H6*RDQGPDQGLEXODUOHQJWK*R3RJ
KDYHVWURQJHUUHODWLRQVKLSZLWK&906WKDQWKHOHQJWK
RIFUDQLRIDFLDO 61316$ LQPDOHVDQGIHPDOHV
Table  1.6XPPDU\RI3HDUVRQFRUUHODWLRQFRHI¿FLHQW WHVW
EHWZHHQFUDQLRIDFLDODQGERG\KHLJKWLQPDOHVDQGIHPDOHV
Age
Varible
Males Females
CVMS CVMS
r p r p

\HDUV
Q 
%RG\
KHLJKW
   
1D0H    
6*R    
61    
316$    
*R3RJ    
VLJQL¿FDQWGLIIHUHQWp
Table  2.6XPPDU\RI0DQQ:KLWQH\ WHVWEHWZHHQERG\
KHLJKWDQGFUDQLRIDFLDOEHWZHHQPDOHVDQGIHPDOHV
Age Median  CVMS p
Female Male
\HDUV
Q 
  
\HDUV
Q 
  
\HDUV
Q 
  
VLJQL¿FDQWGLIIHUHQFHp
Table  3.6XPPDU\RIWWHVWEHWZHHQERG\KHLJKWDQGFUDQLRIDFLDOEHWZHHQPDOHVDQGIHPDOHVJURXS
Variable 10-­12  years  (n=60) 13-­15  years  (n  =  51) 16-­17  years  (n=47)
Mean p Mean p Mean p
F M   F M F M
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VLJQL¿FDQWGLIIHUHQFHp
Figure  1.&UDQLRIDFLDOJURZWKDVVHVVHGLQ¿YHGLPHQVLRQV
10H6*R61$316$*R3RJ
  
Figure  2.&HUYLFDOYHUWHEUDHPDWXULW\VWDJHVGHVFULEHG
E\%DFFHWWL¶VPHWKRG
JURXS7DEOH0DQQ:KLWQH\WHVWUHYHDOHGVLJQL¿FDQW
GLIIHUHQFHLQ&906EHWZHHQER\VDQGJLUOVLQJURXS
DJH\HDUVROGp7DEOH7WHVWUHYHDOHG
VLJQL¿FDQWGLIIHUHQFHLQERG\KHLJKWDQGFUDQLRIDFLDO
JURZWKEHWZHHQER\VDQGJLUOVLQJURXSDJH\HDUV
ROGp7DEOH
&UDQLRIDFLDOKHLJKW1D0H6*RDQGPDQGLEXODU
OHQJWK*R3RJKDYHVWURQJHUUHODWLRQVKLSZLWK&906
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WKDQFUDQLRIDFLDOOHQJWK61316$LQERWKVH[HV
&UDQLRIDFLDOKHLJKW1D0H6*RDQGPDQGLEXODU
OHQJWK*R3RJKDVVWURQJHUUHODWLRQVKLSZLWKERG\
KHLJKWWKDQFUDQLRIDFLDOOHQJWK61316$LQERWK
VH[HV&UDQLRIDFLDOJURZWKZDVSDUDOHOZLWKWKHYHORFLW\
FXUYHVIRUJURZWK  
DISCUSSION
  
&RUUHODWLRQEHWZHHQERG\KHLJKWDQG&906ZDV
VWURQJHU WKDQFRUUHODWLRQEHWZHHQFUDQLRIDFLDODQG
&906LQERWKVH[HVEXWGLIIHUHQFH LQFRUUHODWLRQ
YDOXHV7KLVVWXG\DJUHHGZLWKRWKHUVWKDWVWDWXUHRIIHUV
DSRWHQWLDOO\XVHIXOLQGLFDWRUWRSUHGLFWWKHWLPLQJRI
SHDN  IDFLDOJURZWK7KLVVWXG\UHYHDOHGWKHGLIIHUHQFH
LQERG\KHLJKWDQGFUDQLRIDFLDOJURZWKEHWZHHQPDOHV
DQGIHPDOHVLQJURXSDJH\HDUVROG7KLVVWXG\
DJUHHZLWKDVWXG\WKDWSXEHUW\DJHLQ'HXWHUR0DOD\
VWDUWDWDJHIRUJLUOVDQGDWDJHIRUER\V7KHUH
DUHGLIIHUHQFHVEHWZHHQ'HXWHUR0DOD\DQG&DXFDVRLG
VWXGLHV0DQQ:KLWQH\ WHVW UHYHDOHGGLIIHUHQFH LQ
&906EHWZHHQPDOHVDQGIHPDOHVLQJURXSDJH
\HDUVROG7KLVVWXG\DJUHHGZLWKDVWXG\  WKDW&906
ZDVGLIIHUHQWEHWZHHQPDOHVDQGIHPDOHVDQGHWKQLF
JURXS*URZWKLQKHLJKWDQGPDQGLEXODUOHQJWKZDV
VLPLODUZLWKFHUYLFDOYHUWHEUDHPDWXUDWLRQVWDJHV
7KLV¿QGLQJZDVLQOLQHZLWKSUHYLRXVVWXG\VWDWHGWKDW
&906SDUDUHOZLWKPDQGLEXODUJURZWKDQGWKHUHZDV
DFRUUHODWLRQEHWZHHQ&906DQGFUDQLRPD[LOOD
CONCLUSION
  
7KHFUDQLRIDFLDOKHLJKW1D0H6*RDQGPDQGLEXODU
OHQJWK *R3RJ FDQ EH DVVHVVHG IURP&906
7KH VWDJHV RI GHYHORSPHQW RI VHFRQGDU\ VH[XDO
FKDUDFWHULVWLFVSURYLGH DSK\VLRORJLF FDOHQGDURI
DGROHVFHQFHWKDWFRUUHODWHVZLWKLQGLYLGXDO¶VSK\VLFDO
JURZWK VWDWXV VXFK DVERG\KHLJKW)LQDOO\ WKLV
VWXG\FRQFOXGHG&906DVDFOLQLFDOO\XVHIXOWRROIRU
RUWKRGRQWLFWUHDWPHQWSODQQLQJ
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